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To all whonv it may concern :

Be 1t known that I, EDWARD XVESTOL\ Q-

suluect of the Queen of Great Britain, and
a resident of Newark, in the county of Tissex
and State of New Jersey, have invented cer-
tain new and useful Improvements in Dynamo-
Electric Machines, of which the following is
a specification, reference being had to the
drawings accompanying and formmg a part
of the same. -

- This 1nvention relates - to dynamo-electric
machines in which the circuit energizing the
field-magnets 18 derived from the main or ar-
mature-circeuit; and the main object of the in-
vention 18 to run two or more of snch ma-
chines 1n series without altering the character
of the machines or incurring the risks inei-
(ent to the use of such machines under these
circumstances.

In what are known as ‘‘devived - field-cir-
cult machines’’ the collecting-brushes arve
connected direct to the main binding-posts.
The field-circuit, which 1s of 1elfttwely high
1*@5181:11106, is formed between any two 130111‘[5
in the eircuit on opposite sides of the collect-
ing -or commutator brushes. When such a
machine is started up,the current flows through
the field-cireuit from the positive to the nega-
tive brush or binding-post. Which 1s the
positive and which the negative brush or
binding-post 1s determined by the residual
maﬂnetl%m of the field on starting the ma-
chme, and the direction of rotation “of the ar-
mature. When two or more machines of this
kind are coupled in series-—that i1s to say,

when the positive post of one is connected to

the negative of the next—the normal action
of the series 1s the same as when any other
kinds of machine are used, the electro-motive
torce of the series being 6(111‘11 to the sum of
the electro-motive forces of all the machines.

Should the main cirenit, however, happen to
be interrupted at any pomt betweenthe bind-

ing-posts of the machine—as, for instance, by
the separation, even for a moment, of the com-

mutator-brush from its commutator—the only

path for the main cireuit would be for the
time through the field of the machineinwhich
the 111terrupt1011 occurs. Asa result, a cur-
rent 18 passed through the field in a reverse

direction, so that the magnetism of the field |

N
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and signs of the binding:- posts are reversed,

and when the armature-circuit is agaln _closed

the machine develops a current opposed to
that of the other machine. .1t has been pro-
posed to excite the field-magnets of a number

- of machines coupled in series by a eircuit de-

rived from the armature of one. of the ma-
This does not, however,
the difficulties, nor render it possible to use
machines all of the same character. For in-
stance, should the circuit be interrupted be-
tween the binding-posts of the machine from
which the shunt is taken, the residual mag-
netism of the fields would produce  enough
current in the armatures of the other ma-
chines to completely demagnetize said ma-
chines by flowing 1n a reverse direction
through the field- cireuit. Tt is also evident

" that the machine from which the shunt-cir-

cuit is taken would have to be capable of pro-
ducing a higher electro-motive force than it

would had 1t to excite its own field alone;
~otherwise the requisite magnetism could not
“be 1imparted to the fields,.

The same results
would follow in any case where the field-eir-

cuit is in derivation to any number of ma-

chines less than the whole. DByincluding the

fields of all the machines in 2 shunt or de-.

rived ¢ireuit talken from the terminal machines
of the series these difficulties are mainly over-
come. I have tound, however, that when a
number of derived-cireuit-field machines are
run in this manner, a somewhat greater de-
orée of magnetic saturation 1s 1mparted to
each field In the series, other things being
equal, than would be imparted were the field-
circult’s shunts from each armature. It 1S
therefore necessary, in order to run the ma-
chines under their normal conditions, to make

the derived field-circuit of a series of ma--

chines of a resistance greater than the aggre-
oate resistance of the separate field-cireuits,
and for this purpose I include an artificial re-
sistance 1n the derived circuit. In practice 1
employ for this purpose an ordinary adjusta-

‘ble resistance or rheostat.

The nature and objects of the invention will
be more fully described by veference to the
drawings, in which—

I‘wule lisa diagram of two mfbehmeq the
(311‘6111L connections bemﬂ made in aceor dauc
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with my invention; Fig. 2, a diagram of eir-
cults in the case of two derived-field-circuit

machines coupled in the ordinary manner, and |

Fig. 3 a similar diagram of the cireuit-con-
nections in my systen.

Though two machines only are shown, it is
evident that a greater number may be used in
the same manner.

- Referring, therefore, to Ifig. 2 as an illus-
tration of the principles involved, let « and o
designate the armatures of twomachines which
are connected in series in o cirenit containing
lamps or other devices, I.. This is done by

connecting the positive binding post or brush

5 p of armature ¢ with one terminal of the line,

the negative brush " of armature ¢ with the
other, and connecting the remaining brush-
es, # and P, together. The fields of the two
machines are excited by derived circuits m
and »', and the relative resistance of these
cireuits is such as to impart a certain degree
of magnetic saturation to the fields. When
these machines are run, it is evident that any
mterruption in eircuit « between the points

25 p and g, or in cireuit ¢ between p and »/, would

1)
It

40

ause a reversal of the current in the corre-
sponding cireuits, m or m/, and a consequent

reversal of the machine in which the interrup- |

tion took place. To avoid this, therefore, the
derived circuit is taken from the opposite poles
of the terminal machines of theseries,as shown
1n Ifig. 3, where m m’ represent the field-coils
of machines connected in the same derived
circuit from the opposite poles of the machines
of which ¢ « are the armature-coils. In this
case, however, as stated above, the magnetism
imparted to the fields by the derived cireuit
1s greater than that imparted by the cireuitsm
and 2" when arranged as in Fig. 2. It is
therefore necessary to insert in the derived
{ield-eireuit a resistance, R, which, by chang-
ing the. relation between the main and field
cireuifs, permits a small amount of current to
pass through it. - |
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The arrangement of machines Hlustrated by
these diagrams is shown in Tig. 1, where A

and B represent the machines,of which p n and

P’ #" ave the brushes or binding-posts, respect-
1vely; and I, lamps or any other devices in-
cluded in the main or working cireuit. In the
derived cirenit taken from post p to post n’,

and carried around both field-magnets, T in-

sert a variable resistance, R, which may be
employed to raise the resistance.of the field-
circuit, and to vary it also, when so desired,
for purposes of regulation.

L am aware that the fields of machines with
armatures connected in series have been ex-
cited by independent sources of current, and
also by a shunt or derived circuit from one
or more of the machines, I am also aware that
rheostats have been included in exciting cir-
cuits for controlling the generation of current.
These features are not included in my present
invention.

What I claim is—

1. The combination of two or more dynamo-
machines, constructed or wound as deseribed,
to operate as derived-field-circuit machines, o
main eircuit including the armatures, a de-
rived or shunt circuit taken {rom the termi-
nal machines of the series, and an artificial
resistance included in said civeuit, for the pur-
pose set forth. |
2. The combination of two or more dynamo-
electric machines, a main circuit including the
armatures, a derived or shunt circuit taken
from the terminal machines of the series and

including all the field-magnets of the same,

and a rheostat or adjustable resistance inelud-
ed in the derived cireuit, as and for the pur-
pose set forth.

In testimony whercof I have hereunto set
my hand this 30th day of January, 1883.

| EDWARD WESTON.
- Witnesses:
HENRY A. BECKMEYER,
JOHN (. YOUNG.
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